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PRODUCTION OF AWIQWIC SURFACTANT GRANULES BY IN SITU NEUTRALISATIOK 



10 



20 



30 



The present invention relates to detergent particles, a 
process for their production and a coinposition containing 
them. More particularly the present invention relates to 
a process for the production of detergent particles having 
a high level of anionic surfactant which involves in situ 
neutralisation of an acid precursor of the anionic 
surfactant and drying of the surfactant thereby produced 
and to the particles thereby obtained. 



Detergent-active coinpounds conventionally employed in 
detergent compositions include anionic surfactants e.g. 
15 linear alkylbenzene sulphonates (las), linear alkyl ether 
sulphate (LES) and primary alkyl sulphates (pas), and 
nonionic surfactants e.g. alcohol ethoxylates. To improve 
detergency performance it is desirable to provide a high 
level of detergent-active material in the powder. 



Often, the maximum level of active that may be 
incorporated is limited by process requirements. 
Detergent compositions having a high bulk density are 
typically prepared by a process involving mixing or 
25 granulation of components of the composition and/or a base 
powder obtained for example from a spray-drying process 
and provide significant consumer benefits as compared to 
compositions of lower bulk density, it is known to 
incorporate detergent active compounds into such 
compositions in liquid form. However as it is necessary 
to control the ratios. of liquids to solids in order to 
form detergent granules the maximum level of detergent 
active material which may be incorporated in this manner 
is limited. It is also known to incorporate anionic 
35 surfactant e.g. PAS in detergent compositions by means of 
a solid adjunct, that is. a particle comprising the 
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surfactant and other components of the composition e.g. 
sodium, carbonate and builder. Hitherto, the level of . 
anionic surfactant present in such adjuncts has been 
limited due to the need to provide good flow properties 
5 and reduce the tendency to agglomerate. It is also known 
to incorporate anionic surfactants by the in~situ 
neutralisation of an acid precursor of the surfactant. 

EP-A-506 184 (Unilever) discloses a process for the 
10 continuous dry neutralisation of liquid acid precursor of 
anionic surfactant. Detergent particles having an active 
detergent content of 30 to 40% by weight may be prepared 
by this process. 

15 EP. 572 957 discloses a process for producing a powdery 
anionic surfactant by feeding an aqueous slurry of the 
surfactant containing 60 to 80% solids into an evaporator, 
~ ' - f5rmirig a film of the' surfactant on "th"e" reactor" wall "aiici 
scraping it from the wall whilst drying and concentrating 

20 the slurry. The production of particles comprising 
anionic surfactant by in-situ neutralisation is not 
disclosed. 

However, sufficient water must be present in the slurry to 
25 ensure that the slurry be pumpable. A large proportion of 
this water is necessarily removed in producing the powdery 
surfactant which requires energy and increases residence 
time. Thus, the energy required in the process and the 
throughput of the process are adversely effected where the 
30 slurry has a high water content. Moreover, a powder 

having a high water content may interact unfavourably with ■ 
water sensitive components in fully formulated detergent 
compositions, e.g. bleach, thus providing poor stability 
and storage difficulties. 
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We have found that by feeding a liquid acid precursor of a 
anionic surfactant and neutralising agent to a drying zone 
and forming the anionic surfactant in-situ in the drying 
zone the above disadvantages may be ameliorated. 

Accordingly a first aspect of the invention provides a 
process for the production of detergent particles 
comprising at least 50% and preferably 65% by weight of an 
anionic surfactant and not more than 20% and preferably 
not more than 15% by weight of water which comprises 
contacting a pumpable precursor acid of an anionic 
surfactant with a puii^able aqueous neutralising agent in a 
drying zone to produce an anionic surfactant the total 
water content being in excess of 10% by weight and 
preferably in excess of 20% by weight, heating the 
surfactant to a temperature in excess of 130®C and 
preferably in excess of 140oc in the said drying zone to 
reduce the water content to not more than 20% and 
preferably not more than 15% by weight, and subsequently 
cooling the surfactant to form detergent particles. 

The heat of neutralisation evolved in the drying zone 
reduces the requirement for external heating of the drying 
zone and is advantageous over processes in which 
surfactant paste is enployed as a feedstock. 

Moreover, it is a particular advantage of the present 
invention that the precursor acid may be fed to the drying 
zone in liquid form rather than as an aqueous solution and 
the neutralising agent may be concentrated. The total 
amount of water introduced into the drying zone may be 
reduced significantly as compared to processes in which a 
surfactant paste is employed. Such pastes may require at 
least 30% by weight of water in order to be pumpable. 
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The present process may be operated as a single step 
process (ie- the detergent particles are obtained directly 
from a precursor acid feedstock) rather than as a two step 
process involving production of the surfactant and 
5 subsequent formation and drying of a paste to form the 

detergent particles. This is advantageous as the need to 
produce a surfactant paste / which can present technical 
difficulties, is avoided as is the need for transport and 
storage of the paste, 

10 

The precursor acid for example PAS acid, is suitably fed 
to the drying zone in the liquid phase. As the precursor 
acid may be thermally unstable, the neutralisation 
preferably occurs sufficiently rapidly and substantially 
15 completely such that thermal decomposition of the acid due 
to the elevated temperature is minimised and desirably 
avoided., . . _ _ _ . „. 

The precursor acid is suitably fed into the drying zone at 
20 a temperature of 40 to 60°C to ensure it is in the liquid 
form but without encouraging thermal decomposition. The 
neutralising agent may be fed into the drying zone at any 
desired tenperature. but 50 to 70®C is preferred to 
facilitate neutralisation rather than acid' decomposition. 

25 

In order to effect removal of water, the walls of the 
drying zone are suitably at a temperature of at least 
lbO°C, preferably at least 130°C and especially at least 
140«>C. 

30 

Suitably - the neutralising agent is introduced _as an 

aqueous solution or slurry. Conventional neutralising 
agents may be employed including alkali metal hydroxides 
for example sodium hydroxide and alkali metal carbonates, 
35 for example sodium carbonate. 
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Suitably the neutralising agent is present in an amount of 
25 to 55% and preferably a 30 to 50% by weight of the 
aqueous solution or slurry. A high concentration of the 
neutralising agent may give unwanted crystallisation and a 
low concentration is undesirable due to the large 
proportion of water. 

The concentration of the neutralising agent solution or 
slurry may be varied in order to control the water content 
in the drying zone. Thus, optimum viscosity 
characteristics may be attained whereby the material in 
the drying zone remains transportable/pumpable. 

A stoichiometric excess of neutralising agent with respect 
to the acid precursor may be employed. The excess 
neutralising agent combines with acid, for example 
sulphuric acid which may be produced if part of the 
precursor acid thermally decomposes. 

Desirably the drying zone is under a slight vacuum to 
facilitate the removal of water and volatiles. The vacuum 
may be from 100 Torr up to atmospheric pressure, as this 
provides significant process flexibility. However, a 
vacuum in excess of 500 Torr up to atmospheric has the 
advantage of reducing capital investment whilst providing 
vacuxjm operation. 

We have found that improved control of residence time and 
particle size may be secured, disadvantageous thermal 
decomposition of the acid may be reduced or avoided and 
process throughput may be increased by agitating the 
material in the drying and/or cooling zone. 

Accordingly a second aspect of the invention provides a 
process for the production of detergent particles 
comprising at least 50% and preferably 65% by weight of an 



wo 96/06917 



PCT/EP95/03320 



anionic surfactant and not more than 20% and preferably 
not more than 15% by weight of water which comprises 
contacting a pumpable precursor acid of an anionic 
surfactant with a pumpable neutralising agent in a drying 
5 ' zone to produce an anionic surfactant, the total water 

content being in excess of 10% and preferably in excess of 
20% by weight, agitating the precursor and neutralising 
agent with agitation means which have a tip speed in 
excess of 15ms"^ and preferably in excess of 20ms*^ heating 

10 the surfactant to a temperature in excess of 130*=^C and 

preferably in excess of 140^C in the said drying zone to 
reduce the water content to not more than 20% by weight 
and preferably not more than 15% by weight and 
subsequently cooling the surfactant to form detergent 

15 particles. 

Advantageously the present invention provides for rapid 
throughput as compared to a process in which a paste 
containing a pre-neutralised surfactant is employed. 

20 

The process is preferably continuous as this facilitates 
continuous transportation of the particles. In a 
continuous process the flow rate is suitably of the order 
of 10 to 25 kg/mVhr and preferably 17 to 22 kg/mVhr e.g. 
25 20 kg/mVhr. 

Suitably the average residence time in the drying zone is 
less than 5 minutes. A residence time of less than 4 
minutes is especially preferred with as low a residence 
30 time as possible being most preferred. 

Agitation of the precursor and neutralising agent 
(hereinafter referred to as the feedstocks) in the heating 
zone generally provides efficient heat transfer and 
35 facilitate removal of water. Agitation reduces the 

contact time between the feedstocks and the wall of the 
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drying zone which, together with efficient heat transfer, 
reduces the likelihood of 'hot spots' forming which may ' 
lead to thermal decomposition. Moreover, improved drying 
is secured thus allowing a shorter residence 
time/increased throughput in the drying zone. 

To avoid thermal decomposition, the temperature of the 
drying zone preferably does not exceed 170 ^C. 

The process of the present invention permits the formation 
of particles having a high bulk density for example in 
excess of 550 g/cm'. 

The material is cooled in a cooling zone which is suitably 
operated at a temperature not in excess of SO^C and 
preferably not in excess of 40«>C e.g. 30*»C. Desirably 
there is agitation within the cooling zone to provide 
efficient cooling of the material therein. By actively 
cooling the particles, the possibility of thermal 
decomposition occurring due to the particles being heated 
to a high ten^ierature is reduced. 



In addition to the precursor acid and neutralising agent 
feedstocks, pre-neutralised surfactants eg. PAS, LAS and 
LES may be fed into the drying zone as a separate 
feedstock and/or as an admixture with the neutralising 
agent and/ or the precursor acid. 

The process of the invention may be carried out in any 
suitable apparatus however it is preferred that a flash 
reactor is employed. Suitable flash reactors include e.g. 
the Flash Drier system available from VRV SpA Impianti 
Indus triali. The drying zone may have a heat transfer 
area of at least 10m'. The cooling zone desirably has a 
heat transfer area of at least 5m^ 
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Optionally two or more drying zones may be employed before 
the cooling zone as desired. A single apparatus may be 
employed to provide the drying zone and cooling zone as 
desired or alternatively separate apparatus for example a 
5 drier and a cooling fluid bed may be employed. 

Suitably the drying zone is substantially circular in 
cross section and is thus defined by a cylindrical wall. 
Preferably the said wall is heated by means of a heating 

10 jacket through which water, steam or oil may be fed. The 
inside of the said wall is preferably maintained at a 
temperature of at least 130°C and especially at least 
140°C. Preferably the drying zone has an evaporation rate 
of 3 to 25, and especially 5 to 20 kg water per m^ of heat 

15 surface per hour- 

The cooling zone is preferably defined by a cylindrical 
wall. Where the process is continuous, the apparatus is 
suitably arranged such that the drying zone and cooling 
20 zone are substantially horizontally aligned to facilitate 
efficient drying, cooling and transport of the material 
through the drying and cooling zones in a generally 
horizontal direction. 

25 Suitably the drying zone and preferably the cooling zone 

have agitation means therein which agitates cuad transports 
the surfactant paste and forming granules through the said 
zones. The agitation means preferably comprises a series 
of radially extending paddles and/or blades mounted on an 

30 axially mounted rotatable shaft. Desirably the paddles 
and/ or blades are inclined in order to effect 
transportation and preferably have a clearance from the 
inner' wall of no more than 10mm, for example 5mm. 

35 We have found that the present invention has especial 
applicability in the production of detergent particles 
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comprising PAS. PAS is presently available on the market 
in fine powder form or in noodle form. The fine powder 
is generally dusty, having a significant quantity of 
particles of less than 150 microns. PAS noodles are 
generally produced by extruding dried PAS which has the 
appearance of soap chips and typically have a very large 
particle size and a very low porosity leading to poor 
dissolution characteristics. To increase the level of 
detergent active material in a detergent con?>osition it is 
laiown to post-dose detergent particles to provide a 
coit^osition having a high level of active material . 

However, PAS in fine powder form and PAS noodles are 
generally not suitable for post-dosing into a detergent 
corriposition as the composition, particles and the post- 
dosed particles are generally of different particle size 
and thus tend to segregate and be unsightly. The process 
according to the present invention enables detergent 
particles having a high level of detergent active material 
and suitable porosity arid particle size characteristics to 
be obtained. 



Accordingly a third aspect of the invention provides 
detergent particles comprising at least 60 % by weight of 
the particle of an anionic surfactant, preferably PAS, and 
not more than 15% by weight of the particle of water, the 
particles being obtainable by a process according to the 
first or second aspect of the invention. 

According to a fourth aspect of the invention there is 
provided detergent particles comprising an anionic 
surfactant, preferably PAS in an amount of at least 60% by 
weight of the particle, wherein the particles have a 
porosity of 5 to 50% volume of the particle and a particle 
size distribution such that at least 80% of the particles 
have a particle size of 180 to 1500 microns, preferably 
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250 to 1200 microns and less than 10% and preferably less 
than 5% of the particles have a particle size less than 
180 pm. 

5 We have found that the dissolution characteristics of 

particles comprising PAS may tre improved by reducing the 
Krafft temperature of the PAS active to below 13°C, the 
■ Krafft temperature for PAS which is conventionally 
en?>loyed in detergent products. 

10 

Accordingly, a further aspect of the invention provides 
detergent particles comprising PAS, preferably at a level 
of at least 60%, more preferably at least 70% and 
especially at least 85% by weight of the particle, wherein 
15 the PAS has a Krafft temperature below IS^C and the average 
particle size is from 180 to 1500 pm. 

Preferably the particles are produced by a process 
according to the invention as herein described. 

20 

Suitably at lease 50% and especially at least 70% of the 
PAS has a linear alkyl chain. 

Preferably the Krafft temperature is below 10°C and more 
25 preferably below 5°C as the solubility of the PAS is 

significantly superior at temperatures above the Krafft 
tempera txire . 

The Krafft temperature of the PAS may be reduced by any 
30 suitable means. 

It has been surprisingly foiind that by employing a narrow 
alkyl chain length distribution, the Krafft temperature 
thereof may be reduced. Preferably at least 90% and 
35 preferably at least 95% of the PAS active has a chain 
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length of Cu to Cis and especially, for example EMPICOL 
LXVlOO (tradename) ex Albright and Wilson. 

The Kraf ft temperature may also be reduced by employing a 
branched detergent active, preferably an alkyl benzene 
sulphonate, alcohol sulphate, Guerbet alcohol sulphate, 
secondary alcohol sulphate, secondary alkyl sulphonates, 
secondary and preferably premixing together with a linear 
alcohol sulphate. Branched chain surfactants may assist 
in foam generation which is desirable for the consumer in 
some markets. 

Examples of suitable branched surfactants include PETRELAB 
550, LIAL 123 AS (ex DAC) . 

The Krafft temperature of the PAS may be reduced by 
en^jloying a quaternary ammonium counterion for up to 50 
mole%, preferably up to 30 mole% and especially up to 20 
mole% of the detergent active in particles. Preferably 
the quaternary ammonium counterion is selected from 
ammonium and quaternised mono, di or tri alkanol amine, 
for example etheuiol amines. 

Examples of suitable materials include the TEXAPON 
(tradename) range of surfactants ex Henkel. 

The Krafft temperature may be lowered by employing, a 
narrow chain length distribution, a branched chain 
surfactant or a quaternary ammonium counterion, preferably 
a combination of these factors is employed to achieve 
further improvement in the solubility of the detergent 
particles. 

Suitably the anionic surfactant in the detergent particles 
according to the third and fourth aspects of the invention 
is present in an amount of at least 65% preferably at 
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least 85% and desirably at least 90% by weight of the 
particles. The particles may also comprise water in an 
amount of 1 to 20%, preferably 1 to 15% and more 
preferably 1 to 10% by weight of the particles. The water 
5 in the particle provides improved granule integrity thus 
reducing the level of the fine particles. 

Suitably at least 80%, preferably 90% and more preferably 
95% of the particles have a mean particle size of 300 to 
10 1000 microns and more preferably 400 to 900 microns. 

Desirably the detergent particles have an aspect ratio not 
in excess of 2 and more preferably are generally spherical 
in order to reduce segregation from other particles in a 
15 formulated detergent composition and to enhance the visual 
appearance of the powder. 

Suitably the PAS surfactant has a chain length of C^o to C22 
preferably C12 to Cie and more preferably a narrow range of 
20 to C14, Coco PAS is particularly desirable. 

The detergent particle may con^jrise mixtures of PAS with 
other surfactants and/or non surfactant components as 
desired. 

25 

Suitable other surfactants may comprise alkyl benzene 
sulphonates, 0x0 alcohol sulphates for example Cn to C15 
and Ci3 to C^s alcohol sulphates, secondary alcohol 
sulphates and sulphonates, unsaturated surfactants for 
30 example sodium oleate, oleyl sulphates, a-olefin 

sulphonate, or mixtures thereof. 

Especially preferred are PAS rich particles, that is 
particles in which the amount of PAS exceeds the amount of 
35 any other surfactant or non-surfactant and more preferably 
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exceeds the total amount of all other surfactant and non- 
surfactant components. 

Generally the sodium salt of the surfactants will be 
employed however, mono, di or tri alkanolamine and/or 
ammonium counterions which provide a structure - weakening 
effect may be used as desired to improve low temperature 
solubility of the particles. 

Other non-surfactant coii5)onents which may be present in 
the detergent particles include dispersion aids, 
preferably polymeric dispersion aids and more preferably 
urea, sugars, polyalkyleneoxides ; and builders as 
hereinafter described. 

If desired the detergent particles may comprise an organic 
and/or inorganic salt. Suitable materials in salts, 
preferably sodium, of tripolyphosphate, citrates, 
carbonates, sulphates, chlorides. 

It is especially preferred that a salt be present in the 
particle when the anionic surfactant comprises LAS. 

The salt may be present at a level of up to 40% and 
preferably up to 30% by weight of the particles. 

/rhe detergent particles may be post-dosed directly to a 
/ base powder obtained from any conventional detergent 
/ production process including a non tower process in which 
the components of the detergent composition are mixed and 
granulated as described e.g. in EP-A-367 339 (Unilever) 
1 and a spray drying process optionally followed by a post 

tower densification. As the detergent particles produced 
I by the present invention may be post-dosed to such powders 
1 a significant degree of formulation flexibility is 
: obtained and the level of active material in the fully 
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formulated composition may be very high as desired. A 
\ further advantage is that a base powder which is 
; substantially free of detergent active compoxinds may be 
/produced as the detergent active compounds may be 
5 introduced substantially wholly as post-dosed particles . 

Accordingly a fifth aspect of the invention provides a 
detergent composition comprising detergent particles 
according the third or fourth aspects of the invention and 
10 a base powder. 

The option of reducing the level of detergent active 
material in a base powder is especially advantageous where 
the base powder is produced by a spray drying process as a 
15 lower level of detergent active compound in the spray 

drying process permits a higher throughput to be secured 
thus increasing overall production efficiency. 



Composit:ions according the £ift:h aspect of the invention 
20 generally contain, in addition to the detergent -active 

compound, a detergency builder and optionally bleaching 
components and other active ingredients to enhance 
performemce and properties. 

25 Detergent compositions of the invention may contain, in 

addition to the post-dosed detergent particles, one or more 
detergent-active compounds (surfactants) which may be 
chosen from soap and non-soap anionic, cationic, nonionic, 
amphoteric and zwitterionic detergent-active compounds, and 

30 mixtures thereof. Many suitable detergent-active 

compounds are available and are fully described in the 
literature, for example, in "Surf ace- Active Agents and 
Detergents", Volumes I and II, by Schwartz, Perry and 
Berch. The preferred detergent-active compounds that can 

35 be used are soaps and synthetic non-soap anionic and 

nonionic compounds . 
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Anionic surfactants are well-known to those skilled in the 
art. Examples include alkylbenzene sulphonates, 
particularly linear alkylbenzene sulphonates having an 
alkyl chain length of C8-C15; primary and secondary alkyl 
sulphates, particularly C12-C15 primary alkyl sulphates; 
alkyl ether sulphates; olefin sulphonates; alkyl xylene 
sulphonates; dialkyl sulphosuccinates ; and fatty acid 
ester sulphonates. Sodium salts are generally preferred. 

Nonionic surfactants that may be used include the primary 
and secondary alcohol ethoxylates, especially the Cg-Cjo 
aliphatic alcohols ethoxylated with an average of from 1 to 
20 moles of ethylene oxide per mole of alcohol, and more 
especially the C^o-Cis primary and secondary aliphatic 
alcohols ethoxylated with an average of from 1 to 10 moles 
of ethylene oxide per mole of alcohol. Non-ethoxylated 
nonionic surfactants include alky Ipolyglycos ides, glycerol 
monoethers, and polyhydroxyamides (glucamide) . 

The total amount of surfactant present in the detergent 
composition is suitably from 5 to 40 wt% although amounts 
outside this range may be employed as desired. 

The detergent compositions of the invention generally also 
contain a detergency builder. The total amo\ant of 
detergency builder in the compositions is suitably from. 10 
to 80 wt%, preferably from 15 to 60 wt%. The builder may 
be present in an adjunct with other components or, if 
desired, separate builder particles containing one or more 
builder materials may be employed. 

Inorganic builders that may be present include sodium 
carbonate, if desired in combination with a crystallisation 
seed for calcium carbonate, as disclosed in GB 1 437 950 
(Unilever); crystalline and amorphous aluminosilicates , 
for example, zeolites as disclosed in GB 1 473 201 
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(Henkel), amorphous aliiminosilicates as disclosed in GB 1 
473 202 (Henkel) and mixed crystalline/amorphous 
aluminosilicates as disclosed in GB 1 470 250 (Procter & 
Gamble) ; and layered silicates as disclosed in EP 164 514B 
5 (Hoechst) - Inorganic phosphate builders r for example, 

sodiijun orthophosphate, pyrophosphate and tripolyphosphate, 
may also be present, but on environmental grounds those are 
no longer preferred. 

10 Zeolite builders may suitably be present in cin amount of 

from 10 to 60 wt% and preferably an amoxint of from 15 to 50 
wt%. The zeolite used in most commercial particulate 
detergent compositions is zeolite A. Advantageously, 
however, maximum aluminium zeolite P (zeolite MAP) 

15 described and claimed in EP 3 84 07 OA (Unilever) may be 

used. Zeolite MAP is an alkali metal aluminosilicate of 
the P type having a silicon to aluminium ratio not 
exceeding 1-33, preferably not exceeding 1.15, and more 
preferably not exceeding 1.07. 

20 

Organic builders that may be present include 
polycarboxylate polymers such as polyacrylates , 
acrylic /maleic copolymers, and acrylic phosphinates ; 
monomeric polycarboa^lates such as citrates, gluconates, 

25 oxydisuccinates, glycerol mono-, di- and trisuccinates, 

carboxymethyloxysuccinates , carboxymethyloxymalonates , 
dipicolinates, hydroxyethyliminodiacetates , alkyl- and 
alkenylmalonates smd succinates; and sulphonated fatty 
acid salts. A copolymer of maleic acid, acrylic acid and 

30 vinyl acetate is especially preferred as it is 

biodegradable and thus environmentally desirable. This 
list is not intended to be exhaustive. 

Especially preferred orgsuiic builders are citrates, 
35 suitably used in amounts of from 5 to 30 wt%, preferably 

from 10 to 25 wt%; and acrylic polymers, more especially 
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acrylic/maleic copolymers, suitably used in amounts of from 
0.5 to 15 wt%, preferably from 1 to 10 wt%. The builder is 
preferably present in alkali metal salt, especially sodium 
salt, form. 

Suitably the builder system comprises a crystalline layered 
silicate, for example, SKS-6 ex Hoechst, a zeolite, for 
exanple, zeolite A and optionally an alkali metal citrate. 

Detergent con^ositions according to the invention may also 
contain a bleach system, desirably a peroxy bleach 
con^jound, for exan^le, an inorganic persalt or organic 
peroxyacid, capable of yielding hydrogen peroxide in 
aqueous solution. The peroxy bleach compound may be used 
in conjunction with a bleach activator (bleach precursor) 
to irc^rove bleaching action at low wash temperatures. An 
especially preferred bleach system con^rises a peroxy 
bleach con5>o\md (preferably sodium percarbonate optionally 
together with a bleach activator) , and a transition metal 
bleach catalyst as described and claimed in EP 458 397A, 
EP 458 398A and EP 509 787A (Unilever) . 

The compositions of the invention may contain alkali 
metal, preferably sodium, carbonate, in order to increase 
detergency and ease processing. Sodium carbonate may 
suitably be present in an amount from 1 to 60 wt%, 
preferably from 2 to 40 wt% . However, compositions 
containing little or no sodiiim carbonate are also within 
the scope of the invention. 

Powder flow may be improved by the incorporation of a 
small amount of a powder structurant, for example, a fatty 
acid (or fatty acid soap) , a sugar, an acrylate or 
acrylate/maleate polymer, or sodium silicate which is 
suitably present in an eunount of from 1 to 5 wt%. 
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Other materials that may be present in detergent 
compositions of the invention include sodium silicate; 
antiredeposition agents such as cellulosic polymers; 
fluorescers; inorganic salts such as sodixim sulphates- 
lather control agents or lather boosters as appropriate; 
proteolytic and lipolytic enzymes; dyes; coloured 
speckles; perfximes; foam controllers; and fabric 
softening compounds. This list is not intended to be 
exhaustive. 



The base composition is suitably prepared by spray-drying a 
slurry of compatible heat-insensitive ingredients, and then 
spraying on, admixing and/or postdosing those ingredients 
unsuitable for processing via the slurry. The detergent 
15 particles produced according to the process of the present 

invention are post-dosed to the base composition by 
conventional methods. 



Detergent coxrqpositions of the invention pref ere±>ly have a 
20 bulk density of at least 500 g/1, more preferably at least 

550 g/litre, more preferably at least 700 g/litre. 

Such powders may be prepared either by spray-dzying, by 
post- tower densif ication of spray-dried powder, or by 

25 wholly non-tower methods such as dry mixing and | 

granulation. A high-speed mixer/granulator may ] 
advantageously be used for such mixing. Processes using j 
high-speed mixer/granulators are disclosed, for example, in 
EP 340 013A, EP 367 339A, EP 390 251A and EP 420 317A 

30 (Unilever). 

The invention is illustrated by the following non-limiting 
Examples . 



Example 
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streams of a liquid coco PAS acid and a 3 0% solution of 
caustic soda were fed into the drying zone of a Flash Drier 
ex VRV SpA, Italy at a temperature of about 60^C and feed 
rates of 8 kghr'^ and 7.5 kghr'^ respectively. The 
temperature of the wall of the drying zone was about ISS^C 
and the heat transfer surface of. the drying and cooling 
zones was about 0.5 m^ and about 0.25 respectively. 

The agitator in the drying and cooling zones was operated 
at a top speed of about 37 ms"^ and a vacuum of about 100 
to 150 mm HjO was applied. 

The cooling zone was operated at a temperature of about 
40OC. 

PAS granules con^rising 71 to 74% coco PAS, and 13 to 15% 
moisture were obtained. The relatively high level of 
moisture was due to a large excess of caustic soda solution 
being employed. A smaller excess of caustic soda produces 
granules having a higher PAS content and lower moisture and 
caustic contents. 

In comparison with a similar process in which pre- 
neutralised PAS was fed to the Flash Drier instead of the 
acid and neutralising agent feedstocks, a throughout 
increase of 25% (based on the quantity of particles 
produced) was achieved. 

Example 1 

An example of a detergent composition according to the 
invention is listed below in which the base powder, PAS 
granules and other components are dry-mixed: 
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Base Powder 




60% 


- Nonionic surfactant 


12 




- Soap 


2 




- Zeolite builder 


38 




- Moisture, salts, NDOM 


8 




PAS greuiules 




9% 


Per carbonate 




20% 


Minors 

(include foam suppressor, TAED, enzyme) 




11% 



The composition exhibited good detergency and dissolution 
characteristics . 



15 ExflmPlg 3 g 

Exeunples of detergent particles according to the present 
_ invention- and which may. be_ produced _by a process ^according_ . 

to the present invention are listed in the following Talkie. 

The time for 9 0% of the particles to dissolve in water at 
20 5°C was measured using an AGB-4001 conductivity meter with 

a final surfactant concentration of 0.2 gl"* in 

demineralised water. 







5 


6 


7 


8 


9 


10 


11 


25 


Coco PAS C^2-i* 
sodium salt 


100 


50 


80 


70 


80 


90 


76 




•TEA salt 








10 


20 


10 






1.IAL 123 AS 




50 


20 


20 






19 




"PEG 4000 














5 


30 


Dissolution time 
(mins) 


20 


1 


3 


1 


0.5 


1 


3 



• triethanolamine 

^ branched PAS sodium salt ex DAC 
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^ ex BDH 
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Claimig 

1. A process for the production of detergent particles 
comprising at least 50%, by weight of an anionic 

5 surfactant and no more than 20% by weight of water 

which comprises contacting a pumpable precursor acid 
of an anionic surfactant with a pumpable acjueous 
neutralising agent in a drying zone to produce an 
anionic surfactant the total water content being in 
10 excess of 20% by weight, heating the surfactant in the 

said drying zone to reduce the water content to not 
more than 2 0% by weight, to a temperature in excess of 
13 0^C and subsequently cooling the surfactant to form 
detergent particles. 

15 

2. A process for the production of detergent particles 
comprising at least 5,0% by weight of an anionic 
surfactant and no more than 20% by weight of water 
which comprises contacting a pumpable precursor acid 

20 of an anionic surfactant with a pumpable neutralising 

agent in a drying zone to produce an anionic 
surfactant, the total water content being in excess of 
20% by weight, agitating the precursor cuid 
neutralising agent with agitation meeihs which have a 

25 tip speed in excess of 15ms'^ heating the surfactant 

to a temperature in excess of 13 0°C in the said drying 
zone to reduce the water content to not more than 20% 
by weight and subsequently cooling the surfactant to 
form detergent particles. 

30 

3. Detergent particles comprising at least 60 % by weight 
of the particle of an anionic surfactant and not more 
than 15% by weight of the particle of water, the 
particles being obtainable by a process according to 

35 the process according to claim 1 or 2 . 
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Detergent particles according to claim 3 comprising an 
anionic surfactant, preferably PAS in an amount of at 
least 60% by weight of the particle, wherein the 
particles have a porosity of 5 to 50% volume of the 
particle and a particle size distribution such that at 
least 80% of the particles have a particle size of 180 
to 1500 microns, and less than 10% of the particles 
have a particle size less than 180 pm. 

Detergent particles coit^rising PAS wherein the PAS has 
a Krafft temperature below 13 °C and preferably below 
10°C. 

A detergent composition comprising detergent particles 
as defined in claim 3 to 5 and a base powder 
coit^rising a surfactant and/or a builder. 

A detergent composition according to claim 6 in which 
the base powder conprises a builder comprising a 
silicate, preferably a crystalline layered silicate, 
and/or a zeolite. 

A detergent composition according to claims 6 or 7 
which further comprises an alkali metal percarbonate . 
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